E Fuji Electric Innovating Energy Technology

Cast resin transformers

Fuji Electric for reliability and
performance.
Contributing to stable power

supply by pursuing high
functionality.
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Fuji Electric

1923 Established Fuji Electric Manufacturing Co.,Ltd. 1985 Delivered the first 800KV transformers

1962 Started operation of Chiba factory (transformer) 1990 Delivered the first 1,100MVA transformer

1968 Started operation of Kobe facrory (switchboard) 1996 Delivered the first 8,300kV Gas | nsulated Switchgear

1971 Started manufacturing rectlfer transformer units 2002 Introduced new company symbol mark

1974 Started manufacturing cast resin transformers 2009 Delivered the first 1,750V DC, 87.5kA power supply equipment

1984 Changed company name and logo to Fuji Electric Co.,Ltd.



Fuji Electric is diligently pursuing synergy between its core power semiconductor and power electronics
technologies, and is contributing to the realization of a responsible and sustainable society in the fields of
industrial and social infrastructure through its four businesses in Power Electronics, Semiconductors, Power

Generation, and Food and Beverage Distribution.
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Development of sustainable
transport systems

FMT

1988 Established as the Overseas Manufacturing Company of NihonDenki-Seiki Cop.
[@ Nava NakornIndustrial Estate] (Sep)

1989 Started Mini-UPS production
2007 Started Medium-capacity UPS production

2010 Joined Fuji Electric Group (Company Name : Fuji Electric Power
Supply(Thailand)Co., Ltd.) (Jan)

2012 Started Switching power supply, PCS and Low-voltage Inverterproduction
2013 Started Large-Voltage UPS production
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Reducing society’s COz
emissions through products

Reducing GHG emissions
during production

2013
2014 Changed Company name: Fuiji Electric Manufacturing (Thailand) Co., Ltd. (Jan)
2014 Started Vending Machine and GIS production

2016
2019
2020
2022

Started operation at the New Factory[@Chumnumsaplndustrial Estate] (Dec)

Started SWGR production and Service business

Started Engineering business

Started operation at System production & Engineering Factory(3rdFactory) (Apr)
LV SWGR(FSMBE) and CRT production



From everyday buildings and factories to social
and transportation.
Active wherever electricity is used.

Fuji Electric became Japan’s first manufacturer of cast resin transformers in 1974.
Since then, we have sold over 100,000 units in 55 countries.
We offer reliable and industry-proven transformers to meet the needs of our customers.




| Applications

infrastructures for energy

Cast resin transformers are suitable for the following places.

B Sites where compact size and light weight are

required.
M Sites where easy maintenance is required.

M Sites where there are airborne contaminants and

extremely severe environments.
M Sites where fire prevention is the highest priority.
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Fuji Electric’s Cast resin transformers offer high
and compactness, made possible by our unique

Vacuum-Casting

Cast resin transformer is manufactured with vacuum
casting method using metal pattern. Therefore, they have
the following features.

Void-less

Vacuum-casting method realizes highly reliable, void-
less molded winding with excellent partial discharge
characteristics.

Fire prevention
Molded insulated parts are fire resistant with self-
extinguishing properties.

Resistance to humidity and dust

All winding conductors are molded. They have remarkable
humidity resistance which prevents insulation materials
from deteriorating due to dust and dirt during operation.

Robust construction
Molded winding is highly resistant to secondary short-
circuit fault and surface cracking.

Aluminum winding

(1) Weight reduction

The aluminum winding weights are approximately half of
the copper winding, thus realizing weight reduction.

Vacuum-casting method using metal pattern

High vacuum conditions Resin molding mouth

Epoxy resin

Winding

Inner pattern/

Outer pattern

(2) Low thermal stress and excellent crack resistance

Aluminum’s thermal expansion coefficient is close to resin, thus
reducing thermal stress and improving crack resistance effectively.

Copper: Aluminum Material Thermal expansion coefficient  [mm/mm.h.°C]
Conductivity [%] | 100:61 Aluminum 2.3x10s
Cross sectional area ratio 001:1.64 Copper 1.6x105
Gravity [g/eme] | 8.9:2.7 Epoxy resin 3.3x10s
Gravity ratio 3.3:1
Mass ratio 100:50

L

L »

Copper

Aluminum
A

Thermal stress acting on winding

Active thermal stress

Aluminum sheet winding

Epoxy resin




functionality, high reliability,
technologies and expertise.

Sheet winding

(1) Downsizing (2) High insulation reliability
Sheet winding has high lamination factor, thus realizing In sheet winding, the voltage between turns is only for one
downsizing of transformers. turn, thus having high insulation reliability.

Cylindrical winding Sheet winding Cylindrical winding

Sheet winding

IEC Certification

Fuji Electric’s cast resin transformer have passed all
tests of IEC60076-11 including special test and type
test in 2006.

DNV:GL

KEMA TYPE TEST CERTIFICATE OF
COMPLETE TYPE TESTS

Fuji Tusco Co., Ltd.
Banghkak, Thasane

+ Climatic class: C2 (crack resistance) - Fire behavior class: F1 (fire resistance)

has sccesstully passed the type test sequence on @ e -ghase ry-
YD st resn

+ Environment class: E2 (moisture resistance) < Short-circuit test power transformer

Type: Ory-tyoe transformer
Ratkng: 2500 kA = 24 &V - & x 2,5% / D416 WV = Dyni - 50 Hr

The tast abpct passed e speeification of test duties of

1EC 60076-11

Thie st results are mcordid in Corficate o

2263-16

This Certificate was ssued on 77 February 2017,

Start of fire-test

After test (completely extinguishing)



| Design Techniques / Test and Inspections

Vacuum-Casting

The insulation of a cast resin transformer is composed
of resin-air composite insulation.

The distributed voltages of individual transformer parts
depend on their respective dimensions.

Thus, appropriate dimensions for insulation are
designed with electric field analysis of the individual
parts of the winding including air space.

Example of electric
field analysis

Electric field analysis

Routine test control

+ Measurement of insulation resistance

+ Measurement of voltage ratio and check of
phase displacement

+ Measurement of no-load loss and exciting
current

* Measurement of short circuit impedance and
load loss

+ Separated-source voltage withstand test

* Induced overvoltage withstand test

* Measurement of insulation resistance

* Measurement of partial discharge

s Certification i@

Type test

Thermal stress analysis

Molded winding composed of conductor and insulating
material is subjected to thermal stressed due to the difference
in thermal expansion coefficient between conductor and resin,
and thermal distribution in the winding block, where winding
temperature varies with the load fluctuation of the transformer.
The stress value obtained in thermal stress analysis is used to
design optimum winding structure for high crack-resistance of
winding.

Example of thermal stress analysis

ISO 9001-2015

ISO 14001-2015

Udi ELECTRIC MANLE AL TURING [THAILANE

SO 9001201

s Certification § &

+ Lightning impulse voltage withstand test
» Temperature-rise test
+ Measurement of sound level

@ @




| Accessories

Off-circuit tap changer terminals Lifting lugs Warning label

The tap voltage can be changed by Four lifting lugs are provided as standard A danger label is attached to warn against

switching the shorting bar connector. fixtures on the transformer body. contacting the surface of the HV windings.
. |

Rubber vibration isolator (Option) Dial thermometer (Option) Earthing terminals with clamping bolts

Bi-directional wheels (Option) Two earthing terminals are provided at the
lower frame ends : one on the primary side
and one on the secondary side.(One of
these earthing terminals is in use.)



| Technical Inquiry Specification Sheet for Cast Resin Transformer

Your Ref.no : Date:
To: FMT Client requesting a route
Attn.: Company name:
St Pers_on in charge:
Email:
Tel.: Tel.:
Technical specifications
Item Item | Item
Number of Units
Rated capacity (kVA)
Primary voltage (kV) a11kVv a22kV Q Others:
Q 24kV
Secondary voltage (kV) 400V Q Others:
Tapping range 1 +2x2.5% 4 Others:
Number of phases 3¢ 4 Others:
Vector group q Dyn11 q Other: 4 Dyn11 Q Others:
Impedance voltage (%) A Manufacturer Standard 4 Others:
Cooling Method (*) QAN Q AF a AN/AF
Insulation class (thermal) aF Q Others:
Frequency (Hz) Q50 60
Standard Q1 IEC60076-11 Q Others:
Ambient temperature 1 Standard -5 to 40°C 1 Others:
Altitude 1 Standard 0 to 1,000 m 1 Others:
Overload 1 Continuous at 100% Q Others:
K-rating (if any) —
<Insulation levels>
Separate-source AC withstand voltage ~ Primary(kV) Q28kV 0 50kV Q4 Others:
Secondary(kV) | Q 3kV 4 Others:
Lighting impulse test Primary(kV) Q 75kvV 0 95kV a 125kV Q Others:
Secondary(kV) — Q Others:
<Options: Optional accessories>
Dial thermometer 1 Unnecessary Q Necessary
Wheels 4 Unnecessary U Necessary
Resistance thermometer valve (Pt 100Q) A Unnecessary Q Necessary
Rubber vibration isolator 4 Unnecessary U Necessary
Protective enclosure 4 Unnecessary U Necessary
If Yes, Degree of Protection will be selected -
If Yes, cable entry will be selected — 1 Bottom d Top
Q Others:

<Options: Special test and witness test>

Temperature rise test

1 Unnecessary

1 Necessary

Lighting impulse test

Q Unnecessary

1 Necessary

Measurement of sound level

A Unnecessary

O Necessary

Witness Routine test

4 Unnecessary

1 Necessary

<Options: Other request item>

Other request item

(*) Remarks AN: Naturally-air-cooled type

AF: Forced-air-cooled type with cooling fan
AN/AF: Naturally-air-cooled/Forced-air-cooled type with cooling fan

10




| Outline drawing
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| Global Network

[0 : Head and branch office in Japan ~ @ : Manufacturing bases M : Affiiated companies Ml : Overseas offices

140)
143}
5 o
b, @
BB Fuii Electric Corp. of America
@ Virginia Factory
" ) @ Reliable Turbine Services LLC
I Fuiji Electric Europe GmbH
@ Houston Facility
BBl @Fuji Electric France S.A.S.
[ @Fuji SEMEC Inc.
PAMiddle East Branch
EA Fuji Electric India Private Ltd. o E3Fuji Electric Sales Malaysia Sdn. Bhd. [ @Fuii Electric (Zhuhai) Co., Ltd. EAFuiji Electric (China) Co., Ltd.
63]64}
@ Chennai Factory E @ EFuji Electric Asia Pacific Pte. Ltd. B @Fuj Electric (Shenzhen) Co., Ltd. (] @Shanghai Electric Fuji Electric
@ Pune Factory B B @Fuji SMBE Pte. Ltd. A Electric Hong Kong Co., Ltd. Power Technology (Wix) Co., Ltd.
= ; o
Bl ®Fuji Gemco Private Limited 66162} EAPT Fuji Electric Indonesia ElHoei Hong Kong Co., Ltd. I @F . Electric Dalian Co., Ltd.
E)@PT. Fuj Metec Semarang [ @Fuiji Electric (Changshu) Co., Ltd. ED®F i Bectric Motor (Dalan) Co, Lid,
. o ) B @Dalian Fuji Bingshan Vendin
@@._E@ B Fuji Electric Vietnam Co., Ltd. B @Wuxi Fuji Electric FA Co., Ltd. Machine JCo., Etd. 9
51] [AFuji CAC Joint Stock Company ;Lg;tsvlgrcgrioco(Hﬁgzhou) ERDalian Fuji Bingshan Vending
Eolerloo R @Fiji Electric Philippines, Inc. i Machine Sales Co., Ltd.
BAFuii Electric Sales Philippines Inc. = - B Dalian Fuji Bingshan Control
Systems Co., Ltd.
D EAFuji Electric (Thailand) Co., Ltd. [&Fuii Electric Co., Ltd. 771787080081
(Myanmar Branch Office) EAFu;i Electric Taiwan Co., Ltd.
EE @Fuji Electric Manufacturing ey 72173(75(76} i )
48(4) (Thailand) Co., Ltd. [ Rep. Office of Fuji Electric L E&Fuji Electric Korea Co., Ltd.
i Co., Ltd. (in Cambodia) ‘
EA@Fuiji Tusco Co., Ltd. @ mE@ 82] [ Beijing Rep. Office
i X . Fuji Electric Co., Ltd. Construction
E3@Fuii Electric (Malaysia) Sdn. Bhd. ™ Representative Office Indonesia

Myanmar
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FZ Fuiji Electric Co.,, Ltd. FFZ Fuiji Electric Manufacturing (Thailand) Co,, Ltd.

Gate City Ohsaki, East Tower, 11-2, Osaki 1-chome, 118/2 Moo 18 Klong Nueng, Klong Luang, Pathumthani 12120
Shinagawa-ku, Tokyo 141-0032, Japan THAILAND
Phone : (03)5435-7111 Phone : +66-2101-3000

Internet address : http://www.fujielectric.co.jp
Information in this catalog is subject to change without notice. 2023-3 (C2023¢/J2012) 3FOLS Printed in Japan




